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7) 3^*11 TflojE unroll >id*8*Rr wH^d-i- S^Rr^l, Hfl^l^ ^1^7]- 

TflolM Hfl^ A}Jr<4 Cf57l nfl^-ojl ^£^^1 ^3flA]Ei^ S.A^o( 4=711 ^cf . o] 
oil <4^, ^ 3**1 i>-g- ^-Bf ^ Ir^o] ^ W 

^ofl ^ TflolE tij-Al ofl^ ^ ^oflA^ TIME 

°11 ^*^Rr ^^1 Wfl^l TflolM yfl^ofl o]7|-£)^r ^l^^f ^ ^ Ajif o] 7 ^o. 

IE. 4 
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liquid crystal display} 

£ 4fe -g- ^ TlMS « 0 VA1 ofl^ iA ] ^jo} ^7]-5]5. ^ TflolE a]] 

£ 6£- -g- ^-^^ ^12 *MHH 4^ t^p] m}-^ J£Al*l- 

£ 7-8: JE 6^1 a]s «^ cq^ ^llt JEa]*}. i^. 

111 : 711 afl^l 112 : dH*! tifl^ 

113 : W M€*l^ 114 : ^ ^H^^lE] 
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<13> ^5- A]cfl 7 > ^Sl^M) trj-e)- wvtgs)-, ^ dttil^Sr -^^ 

jp^-g. ^ S^l^Kflat panel display)^ tfl^ &^t-fl , zz. 

^ <*?^ 3J-*K liquid crystal display)7> S^Sj-Tfl 7fl^£]Jl &t|.. 

<i4> <go>^ o.s. ^ ^-^m #31 ^ ^^-o] ^ ¥ 7l^-# ^ 

#^ 0 1 ^<>1 ^*>£^- *fl*l*r^ ^ 7l^ A}oHl ojj^ a*o^ 

#<#* ^7]-*}^ ^3^r ^71^-ofl o^Sfl -g-^ojO.^*! % 

<15> ojj;g ^-7># ^-^Hr 413:41 (data line)^ ^A]-A}( gate n ne )ofl ^ 

<y-o} sH-f. o] -g-s}^ ^ ^(passive matrix) S^liE^ ^ 

4i*r» ol-g-s]-^ ^-g- *31(active matrix) &tj-. 

<16> oj^oflA^ ^ ^ q% s.x\ #Z\7} ^ -f-^M 7> 

<17> o^tiV^^^ on^ ^ a] ^-^o^ ^ 7j ^ 2}-i ^ 3^ °}7> 
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<18> ^ ^^-o. ^.K 7] ^o] ^ ^jjj. ^ oj}^ 7 )]3f|AlEi# 

^Mt^M 4^1, #°*h§- ^l^l %n i£3*l 7fl*ll*13» ^3 7 fl 

3-8- ^-a- its *g^H ^-g- si^^h ^-g-^m n-iai^fl tjhh. 

ati-tf^ ^^-1- n«i^fl JM^l ^M3*l ^fl^l^ ^ilS. *)~§-*Hr wJ-Aio] ojitq. ^ 
1- r^£3*l £r ^(storage on common) ^ ^ ^ i£3*l ^4^1^ ^ol^r 
sl-^L, ^a}# -gr 7flol S (storage on gate) iE¥ 7fl (previous gate) 

<20> o}9)- ^ ^ 7^1 r^S.3^1 7fl3fW3 7}*}±r ^ S*l cfl*V ^7> 

£ 1 ^ 5. 2^1 £A]^>^cf. ;£ l^r 7flslH3 #^H1 tfltb 

o]jL, £ 2fe 7^1 o]E a o >Alofl tfl^V 2)S£olcf. 

<21> J£ loj] ^-Ol S.^ ^S^^l 7fl2flA]Ei «j-Al ofl A} ^ 7fl °] 3= «fl *1 

(11) ^ 3H3 tifl^(12)o] ^JH^Jl SJO.^, 5}-^ ^^MItt ^ ^3^(13)3 ^ 

^ «33(C LC :14), n^JL q$ 9]\n^UW9\- ^15. -d^s]^ 9X$= i£Bl^l ?11 Sfl 

AlEKC st :l5)7> 

<22> o]3^- S.^ A £E ] 7 ] 7flB||Al3 #*l^r TllojE BflAjdDoj a]^ 
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#"4^ #3°! 9X^. 



<23> 



£ 2^1 ^-^1, TlHH «o V ^°fl ^ S*l ^HH^ 



c}-^°l >J)olE tifl^(21)2}- cflolB] afl^(22)ol 3)^*Kn. , «fl4d (21)31- 

^ tifl^i (22)^1 ^*fl ^ 51 Hi 2Bi <8eHfe ifl^D iii^'?] MVni- M ^1^(23) ^ «]- 

^ S ^^1^(23)^ <g^S]^ fl^. 6fl^g 7fl2flAlEK24)7> fl^tf. ofl^ 7fl3flAlE^(24) 

^ TflojE til] (21) ^T, 41 M ^V^fHr T^E afl^ofl ^^^>^r Tflol^ uflAj A> 

^MBl^l 711 211 (25)71- ^^lfcl-. 
<24> ^ TllolE ig-A]^ 7}X1^ ofl^ JE^l Til °1^ yfl^(21)-ir iSSl^l 7fl3flA] 

E^ °1 -§- <5>:ELS ^£7> TflolE Wfl A] ( 2 1 ) C-fl oj E^ tiflAj 

(22)21 Jl^ol ^71 ofl^l ^§-°l ^ olcf. 
<25> ZZ.5U-11, tJ-£- ^ 711 ^1S ?fl*IMBl U o V ^* 7>^1^ «3» ^ 2*1 #*H>Hfe ^ 

(24)^ SU^T iSSl^l 7fl3flAlEi(25)l- ^1^-71 A^Sr ^«i^fl 7)HH tiflAi 

oil tJ£Sl Hfl^(26)-i: *M ^ ^^I«fl°> 

<26> TflolS ^21 ^ S.A] ^HlA-1 TflolS tiflAi( 2 l)ofl o]7>£l^- Ajjr 

^ £ 3*11 5.*!^ ^ £<>1 ^(pulse)^ TllolH uflAl(2i)o11 ^x>^ 

<27> TflojE tiflAH(21)^ A}Jr 7 }. 3^JI°l(high) ^^HHfe ^ M?fl^liEi(23)7> ^r(on) 

°1 $3., ^(low) ^^HH^" ^ m^^l^E-l(23)7> _2_S(off)^°-5.*l , 2l-°l 
77>^ ^A}^7fl ^Cf. <^11, *U °<K + )S1 ^°J-^1 < ?!7>SlJL i ^Ti-^ 
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<28> o]9\. £o] ^o]E ajj^ *1#3SI 1- nfl tb H 31 «9 ( frame) «fl ^>M-^ ^ 

^ #^fl^>Ji °1^ ^IJi^-H €^fl*r*l Q^r ?A°] IM^H^. , ^ *1 

^, lHChorizontal line period) -S-^^l^. 
TflolM Hfl^d(21) 3H1 tHnl flfl^d(26)ol ^ ^sM°> 

<30> <^7H, 7flo]E Hfl^i(21)«H| 415171- ^l7>Sl<H C^l tifl ^ ( 26 ) 4 <g€^ ^£ 

x£)*l 7fl3flAlB](25)7> %-$.Z\7] ^Sfl^i^ Cln] ti^^HlS 4l^7> ^SH^ °1 
ufl, 7fl°lJ= tifl^i(2lHl ^l7}5l^ 4lS^ cfl^-^-^ Aj^o]- ^ ^oj-clji, ^oj-o] 
5]^ nfl-f fA£S cH yfl^(26)^l^r ^ ^^o] Als^- o]7>?Vuf. 

<31> ZL&IM- oje^ ^o. ( ^ ^oj-ol*]^ ti|)*l(21)oflfe 4l^7> 

°17}-£H ^«g-o] ^-ofl^ <£_0S, nfl^oll c^p] Hfl#(26)°fl <£^€ 7fl*|| 

*lEK25)fe ^ ^Ssl^l ?fl2}lAlE-l (25)^ 4^ 7>x)7fl £th °l5L °l*fl, 

°1 ^^1 $1*1 *Rr ^>^1 ^-a^S. Cl-5 711 5H c}^ 2f&3.T% 1]-^ ^^-ol q-Ef 



<=»1^7> ^ 7l#^ *H11 
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<33> ^o] S.^^- ^^ 7 ] ^ofl n}-^ ^ « 0 >^ofl^ 

«fl^4, #7l TflolE aflAi ciHEi ^^Sl i^^J 4:^01 Hj-nf E ^] ^ <4 , 

^"71 M ^x]^E^«-Ei A] Si- o]7>«>^ ^ ^ti^M^ ^ #7] ^ 7fl3rflA]E]^ 

^ ?fl3H^lHil- 5L^-<5Rr ^ Til o]E yj-Alo} ofl^ a/] *V*]ofl OX 

o]x] t tfv] Ufl^oll o]7"(-£l^ Al^i. TflojE aflAiojj o]7>£)^ ^ 
7>^1^. 

<34> ^- ^ofl ^ S^l 5] ^ 3)5.^*1^ 3lJ37§|-^. t^o] ^ E yflAi 

^ c-flolE] tifl*I-4, #7l 7flo];E afl^ofl d^l #7l Tflo] E aflAj ^ c-fl 

ojEi tifl^ulf «Vnj- E^liE^, AJ-7I ^ E ^fl^ ^ 5.-^ A] 

3.^ 917}^ ^ 5fl*H*13 ^ #7] ^ ?fl3flAlE^ &i=. ^A] 

Ei» ^ TflolE «J-A]o} 6fl^ £A ] ^ofl #7] TflojE aflAiofl C] 7 > 

3tt TflolE =^oltf| 5j£<2} ; Aj- 7 j til o] Ei ufl^ofl o] 7 >Sl^ AjJ^ 

^Al7l^ C-flolE] JELiiM^ #7l TflolE aflA^] ^j^TT ^JL^ ^ 

7>*M Aj-7] E-lDl BflAjofl 0]7|-Hl^ Aljr-g. Mj-^A] ^ ^ n] A]Jr if-^Vcf. 

Wfl^^l *I 1^*1 tifl^H TflojE AlJ^ ^ Als» <y7}^-0.e_M) 2.^- iJg.E]^ 
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<36> ZLe^ ; ^J=L*V ^ ^ ^HH ^ ^ S^l -§- <>\Z]} 

^1 ^ cfl*H Ajv*fl*l 

<37> £ 4 ^ ^. i^ofl ^ ^ ^ O] E « 0 V^1 S A] ^ f-7>S|S. ^ TflolE tffl 

*I £^1*1; ^o!4. 

<38> £ 4ofl £AltV af^ go] ^ofl rcj-^. o] e «J-a1o| oa^ SA j *| 

^ TflolM afl^(m)j4 clHEi wfl*I(112H ^m^jl oiji, TflolE Hfl^diDjzl- 

*\}o)t\ yfl^i(ii2)ol ^JE^Kr ^-^-oll ^^H 1 ^x}<£ ^ S^l^C 113)7} ^^)s>^ 

, 7flsflAlEi(H4)7> ^ ^^^liEi(113)^ <£^Z\o] c£cf. oJ);g ?fl 3|H E^ ( 1 14 ) $} 

TflolE tifl^(lll) A>olofl^ i£E]^l 7fl2flA]El (115)71- 3*1^. ^ 7l ^ , 

5^-0]^ ofl^g ? flsflAlEi(114)^ ^7J^ 7fl5flAlE^( H5)# ^*}7l ^ *fl 

TflolE Hfl^(Hl) <*H1tt CH tifl^l(116)ol ^fltW. 
<39> o)£\i£ ^ 5. A] ^HlA^ TflolE HflAi(lll)ofl 0]7]-il^ ^IJL^r ^ ^ 

*\ s|jL ^lS7> ^"^Hl^ Al^o] 1H7]- ^Cf. 

<40> ^71*1, cH tiflA](116)o11 0]7>S)fe ^!Jl£ 7fl°l E ^ISLSf P>^-7>^lS. ^^^^1 ^ 

JrO] ^O.^ 1H 0] U}-^^, ^Uj*)) TflojE tifl^( 1U )0] S|J7 A}Jr Mj-Aj A] 

t =0e}Jl 1" ^4- 3*1 HflAiollAl ^JL {117} ^-^S]^ Al^^- t=0iH=f 1H 
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«>^*>4. 



<41> 



^ *J-^ 2L*\ #*HH 7fl2flX|E-l(il5)£| ^ 



<42> 6]S^ £6\ f tifl^(116)^l ^l7>5>7l ^ *V ^ ^ <^B\ 7} 

°fl ^-I- ^I7H>7] fl^ tIM^ ^efola. IC( integrated circuit H*1 31^1 ?1 

^ $X^. a o V ^£r 5. 5ofl S^ltr ^-o] C-H Hfl^(H6)3zf 

«i*il TflolS afl<d(lll) £\JL ^-1} t£4J Al^o] iHiltf a.7fl ^cf. 

<43> E 6 D J £ 7f %S1?}-<*| ^£2} ^Ef.e^ ol-g.^- a]Jt ^ «>^£l <H3l 

oil x%*}d\ -M^^rf. 

<44> £ 6^- ^ ^ofl n}€- cH Alj: !M8:§].5.-I- JEAl^r ^°13L, £7^£ 6^1 

A1J: ^Jolcf. 
<45> £ 6^1 S.*]& wfSj- ^AHHl t4^. d^l Aljr t^S^r 7flS] 

#UM(121, 122)4 SW-sl silt ^1= E] (level shi f ter : 131)* S^t)-. 
<46> ^l&ltr c^l ^1 ^^S^H^ ^ ^7l (vertical synchronize) -rrS. 

El (date enable : DE) 4JJ.-I- °l-g-*H ^ 7ti^ #^##(121, 122) 7lHH a] 

IS)- ^ Bf.ig.g- ^JI ^ Al^Cl ^tt}*fl 7]}o]E. AlJrO] 3)J7 M^J 

ih <£a^ a ^Is* ^ 
< 47 > £ 7 c$x\ GSPCgate start pulse)<2 Til o]m ^a]^ ?}_05. A HzlQ 

GSP -tiSLfe- 1H ^ A>ol7> q-^ ^ SI 4. 
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<48> *H2 #U«(122)3 W&KclockHl DE ^ISL^r ^12 *^«-(122)£] QsL 

AM #^##(121)2} #bH(ORW og^ £]jli o]^ ^li #^#f-(121)^ 
Dofl ^ 7}*)±= 3.^ *H (logic high) ^ <gs^ ^ 

3 ^71 a1Jl<4 ^1 ^11 ^12 #^##-g: 7^ A #§j 

°H, A ^laife eflt *1 =3(131)1- -f^^ Tfloje .oa^ efl^-g- 7} 



<49> M^ofl n}^ ofl^g SLA] AlJl Ol7> HKH*!^ ^"5-^- JL^7> &t]-. 

<50> £t£ TflolE tij-Alo} ofl^g #*HH TflojE afl^ofl A]^^ tfu] Ufl^ 

<5i> HL^:, ^^1^^ ^ 7fl^ #^##4 ^>uf^ efl«g A^Eil- o]-g-^ ^o)^ 
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D l #7l TflojE Hfl^i ^ dlolEi Hfl*I4 ^^R 1 ^><?1 ^ M^^l^E^ 

^, #7l «T-^ I?)X1A E ^^ Al^l- 917}^ ^ 5M*13 ^ #7l ^ 3flX| El 

# 7Mfe ^ jE*l #*lSl ^ 
2] 

#71 t-H yfl^ofl ^]7l-£l^ #S^1 ^ol ^#£r lH^l ^ fiAl #*1^1 ^ 
[^T 1 ^ 3] 

#71 1=1*1 tifl^ofl o]7>El^ tii<flAl ^ul ^ ^-g- ^-71 Tllol^ afl^oj 

?}*]*fl ^1^21 ^ji ty^ Al^^cl- ih #<8*>fe jEAl #*1°1 ^ wj-^. 
4] 

a^Vfe 4^°1 7)1 ojE yflA] dlolEi tifl^4, #71 7floU= flfl^ A^S}^ D| 
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*1 afl^sh #7l TflojE tifl^ ^ c-flolE-l tifl^-E}- <£^& i-SH 1 4:*l-°] ^ — ^3 ^] — E-i 
<4, # 7 1 E^]iBl^ <£]7HHr <^ ^fl^^l^ ^ #7l 

-#7] 711 °1S flfl>*H| ol 7 >5l^ AlJl^- ^^"M^r 711 o]E E.BW«1 S]S<2}-, 
#7l r-flolEi tifl^ofl ol7>£l^ ^IJll- ^3^l7lfe cflo]El JEL *1 S]iiLS}-, 
#7l XME tiflAloU ol7f5|fe- ^JLSJ- ^ -4^* 7>^^ #7l t^cl Hfl^H o] 7 > 
51^ ^Jl« ^^H?]^ I=H Aljr S)S 

# SW^r ^ 5*1 #*l<q ^-g- 
5] 

#7l Aij: m}-^ 3^ i= 7fl ^ ^q.^ ^ x\s.b]s. °l-?-°l*L 

^ 5*1 #*1^1 ^ SIS.. 

6] 

#71 3*1 ^11 ^ ^3 *7l *|Jls}- -ft-iE. cflolEl #S» ^IS *> 

^ ^ 5*1 #*]si 
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